Primary de novo intraosseous carcinoma of the jaws has been rarely reported. We present a new case of this unusual tumour and discuss its histopathological and clinical aspects. The subject was a 76-year-old man who was seen due to complaints of pain and the presence of gingival changes in the left mandible. A panoramic radiograph and computed tomography revealed a large mandibular radiolucency. A segmentary mandibulectomy was performed and histopathologic examination proved that the tumour was an intraosseous squamous cell carcinoma. Surgeons should appreciate the aggressiveness of this tumour, despite adequate surgical treatment.
Introduction
Primary intraosseous carcinoma (PIOC) of the jaws is a rare tumor presumably developing from residues of the odontogenic epithelium. This tumor was first described by Loos in 1913. The World Health Organization (WHO) in 1972 suggested the term primary intraosseous carcinoma and classified the lesion as an odontogenic carcinoma (1) . Later, Waldron and Mustoe's classification was widely accepted and frequently cited (2) , which classified such neoplasms as: PIOC ex odontogenic cyst (type 1); presence of malignant ameloblastoma or ameloblastic carcinoma arising de novo (type 2); PIOC arising de novo (type 3) and intraosseous mucoepidermoid carcinoma (type 4). Thus, PIOC arising de novo must be considered when no cystic component or other odontogenic tumor cells are demonstrated in the lesion. The etiology is still not clear; probably PIOC derives from the remnants of odontogenic epithelium, epithelial rests of Malassez, or the remnants of the dental lamina (3). Several cases of malignant transformation of odontogenic cysts or odontogenic tumors have appeared in the literature, while primary intraosseous carcinoma arising de novo has been infrequently reported (4) (5) (6) (7) (8) . We present a case of de novo PIOC affecting the mandible. Differential diagnosis and management considerations of this infrequent tumor are discussed.
Case report
A 76-year-old man presented to our hospital complaining of pain and gingival changes in the left mandible. Physical examination showed a non ulcerated gingival hyperplasia adjacent to the left alveolar ridge of the mandible, posterior to the molar area. There was also minor swelling and sensitivity to palpation in the left mandible. Trigeminal nerve function was intact. No cervical lymph node enlargement was noticed. Panoramic radiograph (Fig. 1) and computed tomography (CT) showed an unilocular radiolucency with scalloped borders extending from the ascending ramus to the mandibular first molar (Fig. 2) . A biopsy of the lesion was performed and a diagnosis of squamous cell carcinoma was rendered. Two weeks after, a segmentary mandibulectomy with reconstruction using a free peroneal osteocutaneous flap and left supraomohyoid neck dissection were performed under general anesthesia. Intraoperatively, the tumor infiltrated through both the buccal and lingual cortex of the mandible invading the overlying masseter and internal pterygoid muscles (Fig. 3A) . The histopathologic examination of the surgical specimen proved that the tumor was an intraosseous carcinoma ( Fig. 3B ) and no lymphatic metastasis were observed. The patient did not received radiotherapy postoperatively. The 18-months postoperative follow-up revealed neither local nor distant metastasis.
Discussion
Primary intraosseous carcinoma is an uncommon entity that has been previously well-recognized. The diagnostic criteria proposed for primary intraosseous carcinoma are: absence of initial connection with the overlying mucosa or skin, histologic evidence of squamous cell carcinoma without a cystic component or other odontogenic tumor cells and absence of another primary tumor on chest radiographs obtained at the time of diagnosis and during a follow-up period of more than 6 months (9,10). The present case fulfilled these criteria and therefore was classified as de novo PIOC. De novo PIOC is an epithelial odontogenic malignancy arising from odontogenic epithelial residues in the bone rather than from a pre-existing epithelial lesion. The jaws are the only bones of the skeleton affected primarily by intraosseous carcinoma, which suggests that it originates from epithelial cells present only in them. These epithelial remnants can proliferate and transform into odontogenic carcinoma, a process that could be potentially triggered by an inflammatory process, as a complicated tooth extraction (11, 12) . PIOC arising de novo occurs in a wide age group, ranging from 4 to 80 years, with an estimated mean age of 50 years; a male predilection is also noted (5,7). This tumor is most frequently located in the mandible and pain caused by mandibular nerve infiltration is the most common chief complaint of these patients. Paresthesia, accelerated growth with swelling and trismus because of muscle infiltration are also common symptoms. These patients are frequently treated initially for presumed dental problems and this fact often delays the diagnosis of intraosseous carcinomas (4-7). Radiographically, PIOC shows great variation, but lesions usually show a fully enclosed, irregular pattern of bone destruction with ill-defined margins. Panoramic radiography can be useful in cases of gross disease, but is of limited value in evaluating margins, extension and invasion of the tumor mass. CT allows visualization of the cited features as indicators of aggressiveness and is, therefore, indicated in cases of potentially malignant maxillofacial tumors (13) . The histopathologic features of de novo PIOC are consistent with a diagnosis of squamous cell carcinoma with or without keratinisation. The microscopic differential diagnosis should, therefore, include any lesion that produces squamous epithelium, such as acanthomatous ameloblastoma, squamous odontogenic tumor, metastatic carcinomas and central mucoepidermoid carcinoma. Microscopic examination of serial specimen sections is usually required to rule out the presence of odontogenic cyst lining epithelium or any other odontogenic tumor (14) . Radical surgery with adequate resection appears to be the most important factor in the treatment of this tumor (4, 7) . In the absence of initial biopsy, the radiolucent lesion may simulate an odontogenic cyst and this situation could lead the surgeon to enucleate the lesion without adequate free margins. Thus, histological diagnosis during the surgical intervention is essential for a correct treatment. Radiotherapy and chemotherapy are used only as palliative therapy or in cases where nerve infiltration is diagnosed (adjuvant therapy) (4). Metastatic spread involving cervical lymph nodes have been described more frequently in PIOC arising de novo than in other types of malignant odontogenic tumors, so prophylactic neck dissection could be recommended (3, 7) . If there is preoperative evidence of nodal metastasis, involved lymph nodes require block dissection combined with the excision of the primary lesion. Prognosis is directly related to adequate and complete resection, which obviously requires early detection before the extensive involvement of adjacent tissues or the presence of metastasis to lymph nodes. Thomas et al. (15) reported that overall survival rates of 1, 2, and 3 years were 75.7%, 62.1%, and 37.8%, respectively. These findings may advocate for initial aggressive surgical treatment to decrease local recurrence rate. Additional well-documented examples of PIOC should be reported as it will increase the information about this relatively rare odontogenic neoplasm. With the report of new cases, our experience in its management will increase and more solid theories would be established about the origin and biological behaviour of these truly uncommon neoplasms.
